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CLAIMS 



An electronically tuned radio-frequency power amplifier, comprising: 
(a) a power amplifier having an amplifier input and an intermediate 
output, and (b) an output network coupled to said intermediate output of 
said power amplifier, said output network including a tuning input, a 
network output, and at least two reactive components connected as a tuned 
circuit, at least one of said /at least two reactive components being 
adapted to being electronical fy tuned by a tuning signal applied to said 
tuning input. 



An electronically tuned radio-frequency power amplifier as in claim 1, 



3. 



wherein said output network 
frequency. 



s adapted to be tuned to a selected 



An electronically tuned radioAf requency power amplifier as in claim 1, 
wherein said output network is\adapted to be adjusted to match a selected 
load impedance. 



4. An electronically tuned/radio- 
wherein said output ne 
the network output. 




power amplifier as in claim 1, 
to produce a modulated signal at 



An electronically tuned Yadio-frequpcy power amplifier as in claim 4, 
wherein said output netwo/fc^ls fu/ther adapted to provide a power- 
amplifier load-impedan/e locus that substantially maximizes power- 
amplifier efficiency/ 



GMRR PAOO-3 



36 



An electronically tuned radio-frequency power amplifier as in claim 4, 
wherein said output Aetwork is further adapted to follow a substantially 
resistive power-ampl i ili er impedance locus, thereby maintaining power- 
amplifier efficiency n4ar maximum. 



An electronically tuned r\dio-f requency power amplifier as in claim 1. 
wherein said output networlf /s adapted to be tuned in accordance with a 
predetermined set of tuni nd\i nputsy 

8. An electronically tuned ra\lio-\requency power amplifier as in claim 7, 
wherein said tuning inputs ^re selected in accordance with a lookup 
table. 



An electronically tun 
wherein said output n 
predetermined lookup 




'o-frequency power amplifier as in claim 1, 
is adapted to be tuned in accordance with a 
e of tuning inputs. 



10. An electronicall\tuned radio-frequency power amplifier as in claim 1, 
wherein said outpu^network is adapted to be tuned in accordance with a 
sample of the amplifier output. 

11. An electronically tun;&^ rerdio-f requency power amplifier as in claim 1. 
wherein said output networkls adapted to be tuned in accordance with a 
sample of the network output. 



^12, 



An electronically tuned radio-frequency power amplifier as in claim 1, 
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wherein said outptr^network is adapted to be tuned in accordance with a 
sample of a radi^ed.^ffl'trR^l 



13, 



An electronically 
wherein said at 
capaci tive 



14, 



An electronically 
wherein said at 



tuned radio-frequency power amplifier as in claim 1, 
Uast two reactive components include at least one 
component adapted to be electronically tuned in capacitance, 



tuned radio-frequency power amplifier as in claim 13, 
Uast one capacitive component includes a transistor. 



15. An electronically 
wherein said at 



tuned radio-frequency power amplifier as in claim 13, 
l^ast one capacitive component includes a diode. 



16. An electronically tuned radio-frequency power amplifier as in claim 13. 
wherein said at least one capacitive component includes a diode having 
a control terminal .1 



17. An electronically tuned radio-frequency power amplifier as in claim 13. 
wherein said at least one capacitive component includes a micro electro- 
mechanical system de\Aice. 



18. An electronically tunaef raaio-f requency power amplifier as in claim 13. 
wherein said at leas/ oi\e /aeicitive component includes a variable- 
dielectric material 



19. An electronically 



uned raclio-f requency power amplifier as in claim 13. 



wherein said at leakt one cfapacitive component includes a piezo-electric 
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devi 



20. An electroni\any tuned radio-frequency power amplifier as in claim 1, 
wherein said ^ least two reactive components include at least one 
inductive component adapted to be electronically tuned in inductance. 



21. An electronically \uned radio-frequency power amplifier as in claim 20, 
wherein said at leasM; one inductive component includes a variable- 
permeability core. 

22. An electronically tuned r^di o-f requency power amplifier as in claim 20, 
wherein said at least one \iductive component includes a piezo-electric 
device. 



23. An electronically tuned Tadio-fRjjBquency power amplifier as in claim 1, 
wherein said a^^^east two^^ include at least one 

transmission line adapted to be ele\tronical ly tuned in electrical 
characteristics. 



24. An electronically tuned radio-frequency Mwer amplifier as in claim 23. 
wherein said at least one transmission-1 in\component includes an 
electrically variable dielectric material 



i 



25, 



An electronically tuned radio-frequency power amplifier as in claim 23. 

onetit ii 



wherein said at least one transmission-line compon 
electrically variable magnetic material. 




ncludes an 
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An electronically tuned radio-frequency power amplifier as in claim 1, 
further comprnJng a passive filter coupled to said output network for 
removing undesi re^harmonic frequencies. 




An elec/ron^i-cally tuned\radio-f requency power amplifier as in claim 1, 
further comprising a secomi electronically tuned filter coupled to the 
amplifier input of said amplrtier for tuning the amplifier input. 




An electlronically tuned radio-frequency power amplifier as in claim 1, 
further Comprising a controller with a controller input and controller 
output, sJid controller providing conversion of frequency, impedance, 
and modulation inputs into tuning signals for control of said 
el ectroni ca\l ly tuned network. 



29. An electronically tuned radio-frequency power amplifier as in claim 28, 
further comprlising an envelope detector with an envelope-detector input 
and envelope-detector output, said envelope-detector output coupled to 
the input of said controller, said envelope detector being responsive to 
an input RF sigvial and providing a modulation input to said controller. 



30. An electronical Iv iuned^^ power amplifier as in claim 28. 

further comprisinn a drav/-level adjustor with an adjustor input and 



adjustor output, 
power amplifier. 



iaid adjustor output coupled to the input of said RF 
Isaid adjustor being responsive to an input RF signal and 



providing an RF-dr\iye signal to the input of said RF power amplifier. 
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31. An electronically tuned radio-frequency power amplifier as in claim 28, 
further opinprising a digital signal processor with digital-signal 
processor \outputs coupled to the inputs of said RF power amplifier and 
said controller, said digital signal processor generating the RF-drive 
signal to thle RF power amplifier and modulation input to the controller, 
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32. An electronically tuned radio-frequency power amplifier as in claim 28, 
further comprisilng a digital signal processor with digital-signal 
processor outputs coupled to the inputs of said RF power amplifier and 
said electronically tuned network, said digital signal processor 
generating the RFv-drive signal to the RF power amplifier and the tuning 
signals to the electronically tuned network. 

33. An electronically luned radio-frequency power amplifier as in claim 1. 
further comprising a drive-level adjustor for adjustment of the amplitude 
of the RF-drive inpur to sjaid RF power amplifier. 

34. An electronically/ tunffd radi o^requency power amplifier as in claim 33, 
wherein said output netw»prk and said RF-drive amplitude are adapted to 
produce a modul atetk signaKat the network output. 



35. An electronically tuned radi o-*f requency power amplifier as in claim 34, 



wherein said output network and 
adapted so that the drive amplit 
network-output signal when the 
below a threshold, and said out 
the network-output signal when t 




F-drive amplitude are further 
ermines the amplitude of the 

f said network-output signal is 
rk determines the amplitude c 
plitude of said network-output 
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signal is abo^^^hreshold, 

35. An electronically tuned radio-'^equency power amplifier as in claim 33. 
further comprising a control/Hrt for a converting modulation input into 
tuning signals for control oi^aid electronically tuned network. 

37. An electronVally tuned radio-frequency power amplifier as in claim 1. 
further comp\ising a bias input for setting the bias level of said power 
amplifier. 

38. An electronically tuned radio-frequency power amplifier as in claim 37, 
wherein said biaV is adapted to the minimum level necessary to enable 
operation of the Vowjer amplifier, thereby reducing power consumption. 



39. An electronically tJfn^;!/ radio-frequency power amplifier as in claim 37. 
further compri si na a\control 1 er for adjusting said power-amplifier bias 
in response to freqWricy. impedance, and modulation inputs. 



40. An electronically tuned radioj-f requency power amplifier, comprising: 

(a) means for amplifying poweL said power-amplifying means having an 
amplifier input and an intermediate output, and 

(b) means coupled to said intei\medjate output and adapted for electronic 
tuning of said radio-freqij^?\cy j|poi*er amplifier for providing a tuned 
output. 



41. 



An electronically tuned radioVf requiency power amplifier as in claim 40. 
said power amplifier operatingxin class E and said electronic-tuning 
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means a/dapted to provide the series and shunt reactances for optimum 



cl ass-E 



operation for a selected frequency, 



42. An electtronical ly tuned radio-frequency power amplifier as in claim 40, 
said powe^r amplifier operating in class E and said electronic-tuning 
means adapted to provide the series and shunt reactances for optimum 
class-E operation while delivering power to a selected load impedance. 

43. An electronilcal ly tuned radio-frequency power amplifier as in claim 40, 
said power anrolifier operating in class E and said electronic-tuning 
means adapted Vo provide the series and shunt reactances for optimum 
class-E operatiion while simultaneously modulating the output of said 
electronic-tuninsi means. 

44. An electronically tVned radio-frequency power amplifier as in claim 40, 
said power ampl i f i erVperati ng in class E and said further incorporating 
one or more fixed tuning elements for optimum class-E operation at a 
first frequency, said elWtronic-tuning means adapted to provide the 
amplifier load impedance Yor optimum class-E operation for a selected 
second frequency. 



45. An electronically tuned radio-f/i^qu^nc/ power amplifier as in claim 40, 
said power amplifier aperatingv in class E and said further incorporating 
one or more fixed tuning elements for optimum class-E operation at a 
first network-output loail impedanVe, said electronic-tuning means adapted 
to provide the amplifier lo^d imperfance for optimum class-E operation for 
a selected second network-outpiKt loadXimpedance. 
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46. An electronMcal ly tuned radio-frequency power amplifier as in claim 40, 
said power a\iplifier operating in class E and said further incorporating 
one or more fi\ed t<(jni ng^el ements for optimum class-E operation at full 
output ampl i tude,\said ^Tectr^nic-tuning means adapted to provide the 
amplifier load impkdchqce Vor efficient suboptimum class-E operation while 
simultaneously ampl ir^deXmodulating the signal at the network output. 



47, 



48, 



49. 



An electronically tuned radio-frequency power amplifier system, 
comprising a p)|urality of amplifier subsystems and a power combiner with 
a plurality of \nputs. each amplifier subsystem comprising 
(a) a power ampliVier having an amplifier input and an intermediate 
output, and (b) anXoutput network coupled to said intermediate output of 
said power amplifier\ said output network including a tuning input, a 
network output, and at\least one reactive component being adapted to 
being electronically tui^\ed by a tuning signal applied to said tuning 
input; 



^'if^out^ 



the networr^K outputs of each\subsystem being coupled to inputs of the 
:dmb 



power cc/mbiner f o;:^del i very of^ signals from all power amplifiers to a 

\ 

common load. \ 



\ 

\ 

An electronically tuned radi o-f reqii^ncy power amplifier system as in 
claim 47, wherein said output networks are adapted to be tuned to 



selected frequencies, 



\ 



\ 



An electronically tuned radio-frequency power amplifier system as in 

\ 

claim 47, wherein said output networks are adapted to be tuned to match 
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I 

desired load impedances 



50. An electromcally tuned radio-frequency power amplifier system as in 
claim 47. wh\rein said output networks are adapted to modulate the 
signals from t\e power amplifiers. 



51. An electronicallyVtuned radio-frequency power amplifier system as in 
claim 47, wherein said output networks are adapted to cancel reactances 
resulting from the c\mbining of the plurality of signals. 



52, 



53. 



An electronically tuned\radio-f requency power amplifier system as in 

claim 47, further comprising a controller with a controller input and 

controller outputs for eacri subsystem, said controller generating RF- 
drive and control iJ-gn^ls for each subsystem. 

. . \ 

An electronically tunef radio-f.requency power amplifier system as in 
claim 52. whe?^ said^^Dolit^rol ler is adapted to generating RF drive 
signals of different phases for production of an amplitude-modulated 
system output. 



54. An electronically tuned radio-f requency^ power amplifier system as in 
claim 52. wherein said output networks aVe adapted to cancel the 
reactances resulting from combining out-of\phase signals, thereby 
improving efficiency and other operating characteristics of the power 
ampl if iers. 

55. An electronically tuned radio-frequency power amplifier as in claim 47. 






